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MOLDING SAND HEATING AND RECOVERING FURNACE AND SYSTEM USING THE SAME 



Translation of JP2 000-6 15 78 

Description 

Technical field 

This invention relates to a molding sand heating and recovering furnace and a system 
for heating and recovering the molding sand. 

Related arts to this invention 

For a long period of time, there are three ways to recover the molding sand. They 
are: rinsing, mechanical way and heating. Rinsing is by adding detergent and water 
into the sand while it is mixed around. Mechanical way is, after the molding sand 
is crushed, sand grains attrit therebetween and with the grindstones, therefore, 
the impurities on the sand grains are removed mechanically. The heating method is 
by applying the flow bed heating furnace to heat the molding sand, decrease the 
adhesive strength, after the sand is crushed, the impurities on the sand grains are 
also removed mechanically. 

But there exist problems with the described arts. When the rinsing is applied, the 
adhesive can be used is limited, furthermore, the cost of the apparatus and the 
operating cost thereof is very high. As regards the mechanical way, since it is very 
difficult to remove the impurities on the sand grains completely through this way, 
the quality of the sand is degraded when it is reused for the production. Furthermore, 
the quality of the sand is also degraded because it is crushed and becomes slimming. 
When the sand is heated, the quality thereof is also degraded due to the insufficient 
heating, so more time for the heating will be required. In addition, when the flow 
bed heating furnace is applied, the cost of air taking is necessary and the sand 
shall be pre-crushed. The apparatus for heating is very big and the cost thereof 
is very high. In summary, it is difficult to handle and recover the sand in a cost 
effective manner by applying the above mentioned existing technologies, so most of 
the used molding sand is discarded in the industry. 

Technical problems need to be solved in this invention 

The purpose of this invention includes: to provide a furnace for molding sand heating 
and recovering and a system for the same. It is simple and of low cost. 
The* purpose of this invention also includes: to provide a furnace and a system as 
above which the crushing and slimming of the sand is unnecessary, and the quality 
of the sand is not degraded. 

The purpose of this invention also includes: to provide a furnace and a system as 
above which the impurities removing rate, sand recovering rate , heating efficiency 
thereof is high, but the operating cost thereof is low. 
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The opening extent of the door on the sand outlet can be controlled. 

The opening extent of the door of the sand outlet is controlled by a mainspring or 
a weight. 

In this invention, the height from the bottom of the combustion chamber to the sand 
outlet is descending. 

In this invention, the heat source is arranged at the position departing from the 
central axis of the combustion chamber. 

In this invention, the cross section of the combustion chamber of the furnace is 
round or polygonal. 

In this invention, the system for heating and recovering the molding sand is 
comprised of a molding sand heating and heating furnace described as above and one 
or more of the deodorization device, heat exchanger and dust removing device. The 
molding sand heating and recovering furnace in this system is the furnace described 
as above. 

The heat exchanger in the system for heating and recovering the molding sand in this 
invention can facilitate the heat exchange between the exhaust and the air used for 
combustion. 

The heat exchanger in the system for heating and recovering the molding sand in this 
invention is arranged in the recovered sand container. 

The system for heating and recovering the molding sand in this invention is of the 
function to detect the temperature of the exhaust and control the burning capacity 
and the air ratio. 

The system for heating and recovering the molding sand in this invention is of the 
function to detect the temperature of the exhaust and control the flow rate of the 
high temperature air and its temperature. 

The system for heating and recovering the molding sand in this invention is of the 
function to detect the temperature of the exhaust, and so calculate volume of the 
molding sand loaded, direct the time point when the molding sand is loaded and control 
the automatic loading device. 

The system for heating and recovering the molding sand in this invention is of the 
function to detect the temperature of the exhaust and control the deodorization 
device. 
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The purpose of this invention also includes: the molding sand can be recycled with 
out the need for the sand being pre-crushed. 

The purpose of this invention also includes: to provide a furnace and a system which 
is more compact, can be operated continuously and automation is easy to carry out. 

Technical solutions 

The molding sand heating and recovering furnace in this invention is a furnace with 
heat source and furnace body, a sand grate is arranged therein. 

The heat source of the furnace is a burner directly installed on the furnace body. 

The heat source of the furnace is a burner outside of the furnace. 

An opening is arranged on the combustion chamber of the furnace to take the burnt 
gas or high temperature air in. 

A sand grate is arranged on the higher part of the furnace. 

The sand grate is comprised of bars, tubes, grids or perforated plate. 

In addition, the sand grate is of a shape of arc. 

Furthermore, a hollow space is arranged therein for air to flow through. 
The air as above is used for combustion. 

A heat resistant meshwork or metal net is placed on the sand grate. 
A sand inlet is arranged above the sand grate on the furnace. 

The size of the sand inlet shall be the same as the opening of the sand supply device. 

The opening of the sand supply device is arranged in the atrium of the furnace body 
and an open- close door is also arranged thereon. 

An exhaust discharge port is arranged above the sand grate on the furnace. 

A sand outlet is arranged at the lower part under the combustion chamber described 
as above. 

A door is arranged on the sand outlet. 



The system for heating and recovering the molding sand in this invention is of the 
function to detect the temperature under the grate and control burning capacity of 
the burner and control the air ratio. 

Mode to carry out this invention 

This invention is to be described in detail by examples by referring to the drawings. 

Fig. 1 is the section view of the molding sand heating and recovering furnace in this 
invention 

Fig. 2 is the perspective representation of different types of the grate thereof. 

Fig. 3 is the representation of the grate with the shape of arc. 

Fig. 4 is the representation of the grate with cooling effect. 

Fig. 5 is the representation of the grate which preheats the air used for combustion. 

Fig. 6 is a representation of the installation of the gas burner on the combustion 

chamber. 

Fig. 7 is a representation of the combustion chamber of the furnace. 

Fig. 8 is a representation of the furnace of the function to preheat the air used 

for combustion. 

Fig. 9 is the representation of the door of the sand outlet. 

Fig. 10 is the representation of the system for heating and recovering the molding 
sand. 

Example 1 

This example is about the molding sand heating and recovering furnace. As shown in 
Fig. 1, the molding sand heating and recovering furnace 1 is comprised of gas burner 
3, furnace body 2 and the sand grate 4. Gas burner 3 is the heat source and supply 
the burnt gas to the inside of the furnace. Furnace body 2 is comprised of sand inlet 
21, exhaust discharge port 22, sand outlet 23 and combustion chamber 26. By utilizing 
the heat generated by the burning of the gas in gas burner 3, the molding sand 91 
on the grate 4 is heated. The gas burner is directly installed on the combustion 
chamber 26 and the burning can be done inside of the same. As the heat source, the 
burner arranged outside of the furnace can also be considered. Under this condition, 
the high temperature air generated is taken inside of the combustion chamber to heat 
the molding sand. 

As shown in Fig. 2, the sand grate 4 is arranged in the middle of the furnace and 
it is comprised of bars, tubes, grids or a plate which the material thereof is heat 
resisting. The bars are separated with each other at a certain distance; holes(as 
shown in Fig. 2c) of a certain size are processed on the plate. As shown in Fig. 3, 
if the sand grate 4 is of the shape of arc, it can support more sand. The sand grate 
4 can also serve as the structure for the air to flow through and cool the said device 
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down. Under this condition, the sand grate 4 may be comprised of low heat resisting 
material. Meanwhile, as shown in Fig. 5, the air for burning by the air supply fan 
31 is preheated by the sand grate 4 while flowing through the same and cooling the 
same down. 

Combustion chamber 26 is arranged under the sand grate 4, a sand outlet 23 is located 
under the bottom thereof. The height from the bottom of the combustion chamber 26 
to the sand outlet 23 is descending and a structure for the sand falling through 
the combustion chamber 26 and pile up at the sand outlet 23 is obtained. 

Heat source 3 is directly installed on the combustion chamber 26, a burner is arranged 
outside of the furnace (not shown), the high temperature gas generated by the burning 
or high temperature air is taken into the combustion chamber 26 through the opening 
arranged thereon. As shown in Fig. 6, the heat source 3 and the said opening is 
preferably arranged at the position departing from the central axis of the combustion 
chamber 26 so the high temperature gas or air may be revolved therein to achieve 
the evenly and high efficiency of the heating of the molding sand. 

As shown in Fig. 7, if the cross section of the combustion chamber 26 is of the shape 
of roundness or polygon with larger top angle, the revolving of the high temperature 
gas or air may be increased. 

The molding sand on the molding sand grate may be kept the size as the gap between 
the bars, holes on the plate. If a heat resisting meshwork or a metal net is placed 
on the sand grate, more fine molding sand and the sand is pre-crushed may be handled 
in this furnace. 

The size of the sand inlet 21 can be the same as that of the sand giving device, 
a open-and-close door( not shown) is arranged thereon. The size of the furnace body 
may be adjusted in coping with the volume of the sand needs to be handled or the 
limit of the space where the furnace is installed. 

The molding sand 91 on the sand grate 4 is heated by the high temperature gas or 
air, the adhesive strength of the molding sand decreases, the graining recovered 
sand 92 then falls to the combustion chamber 26 under the sand grate. Furthermore, 
the recovered sand is reheated by the high temperature gas or air while falling onto 
the sand outlet 23, so the impurities on the surface of the recovered sand is so 
removed effectively. The graining of the molding sand in this process makes it 
impossible for the molding sand to be sintered at high heating temperature. 

As shown in Fig. 8, since the temperature of the recovered sand 92 coming continuously 
from the sand outlet 23 is high, a heat exchanger may be arranged in the recovered 
sand container 5 to preheat the air used for the burning. 
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As shown in Fig. 9, by adjusting the opening extent of the door 24 installed on the 
sand outlet 23, the unloading volume of the recovered sand 92 can be controlled and 
the retention time of the sand in the combustion chamber 26 may also be controlled. 
Also as shown in Fig. 9, a mainspring 25a (as shown in Fig. 9a) or a weight 25b (as 
shown in Fig. 9b) is applied to control the unloading volume of the recovered sand. 

Example 2 

This example is about the system for heating and recovering of the molding sand. 
As shown in Fig. 10, The said system is comprised of a molding sand heating and 
recovering furnace 1, a deodorization device 6, a heat exchanger 7 and a dust 
removing device 8. The molding sand heating and recovering furnace 1 is the same 
as that in example 1. Deodorization device 6 eliminates the stench of the exhaust 
coming from the said furnace 1, the heat exchanger 7 preheats the air used for 
combustion while cooling the exhaust. The dust removing device removes the dust 
in the exhaust. So, deodorization device 6, heat exchanger 7 or dust removing 
device 8 is put into operation when it is necessary and it is possible that some 
of the devices described as above will not be used in the system. 

The system for heating and recovering the molding sand in this invention is of 
the function to detect the temperature of the exhaust and control the burning 
capacity, control the air ratio and the flow rate and temperature of the high 
temperature air. The system for heating and recovering the molding sand in this 
invention is also of the function to detect the temperature of the exhaust, and 
so calculate the volume of the molding sand loaded, direct the time point when 
the molding sand is loaded and control the automatic loading device. In addition, 
the system for heating and recovering the molding sand in this invention is of 
the function to detect the temperature of the exhaust and control the deodorization 
device. Furthermore, the system for heating and recovering the molding sand in 
this invention is of the function to detect the temperature under the grate and 
control the burning capacity of the burner and the air ratio. 

The molding sand heating and recovering furnace or the system for heating and 
recovering the molding sand described as above is simple in structure and cost 
effective when compared with the conventional technologies. Compared with the 
mechanical way for removing the impurities, the quality of the molding sand-will 
not be degraded because of it is free of being crushed and becoming slimming. In 
addition, since the molding sand is heated at a high temperature, the removing 
ratio of the impurities is increased and the recovering rate is increased, too. 
After the molding sand on the sand grate is heated by the high temperature gas 
or air, the temperature of the said gas or air becomes low when it is discharged 
at the exhaust discharge port, so this process improves the heating efficiency 
and reduces the operating cost. And, the molding sand can be handled directly by 
the furnace or the system in this invention without being pre-crushed. It saves 
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the labor cost because the molding sand needs not to be handled may times. Compared 
with other heating systems, the furnace or the system in this invention is more 
compact and can run continuously and its automation is easy to carry out. 
Furthermore, the handling cost of the molding sand is low, the recovering rate 
is high in this invention and it decreases the volume of the new sand needed and 
so reduce the total cost of the sand in the production. 

Description of the denotations 

1. The molding sand heating and recovering furnace 

2. Furnace body 

3. Heat source 

4. Sand grate 

5. Recovered sand container 

6. Deodorization device 

7. Heat exchanger 

8. Dust removing device 

21. Sand inlet 

22. Exhaust discharge port 

23. Sand outlet 

24. Sand outlet door 
25a. Mainspring 
25b. Weight 

26. Combustion chamber 

27. Air supply device 

91. Molding sand 

92. Recovered sand 



What is claimed is: 



Claim 1: A molding sand heating and recovering furnace, comprising: a heat source 

and a furnace body, a sand grate is arranged therein. 
Claim 2: The furnace of claim 1, wherein the heat source is a burner directly 

installed on the furnace body. 
Claim 3: The furnace of claim 2, wherein the burner is a gas furnace. 
Claim 4: The furnace of claim 1, wherein the heat source is an outside burner. 
Claim 5: The furnace of claim 4, wherein an opening is arranged on the combustion 

chamber for taking in the high temperature gas or air from the outside 

burner. 

Claim 6: The furnace of any one of claim 1 to claim 5, wherein the molding sand 

grate is arranged on the upper part thereof. 
Claim 7: The furnace of any one of claim 1 to claim 6, wherein the sand grate is 

comprised of bars, tubes, grids or perforated plate. 
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Claim 8: The furnace of any one of claim 1 to claim 7, wherein the sand grate is 
of a shape of arc. 

Claim 9: The furnace of any one of claim 1 to claim 8, wherein a hollow space is 

arranged therein for fluid to flow through. 
Claim 10: The furnace of claim 9, wherein the fluid is the air used for combustion. 
Claim 11: The furnace of any one of claim 1 to claim 10, wherein a heat resisting 

meshwork or metal net is placed on the sand grate. 
Claim 12: The furnace of any one of claim 1 to claim 11, wherein a sand inlet is 

arranged above the sand grate on the furnace. 
Claim 13: The furnace of claim 12, wherein the size of the sand inlet shall be the 

same as the opening of the sand supply device. 
Claim 14: The furnace of claim 12, wherein the opening of the sand supply device 

is arranged in the atrium of the furnace body and an open- close door is 

also arranged thereon. 
Claim 15: The furnace of claim 14, wherein the size of the sand inlet increases 

gradually from the middle thereof. 
Claim 16: The furnace of any one of claim 1 to claim 15, wherein an exhaust discharge 

port is arranged above the sand grate on the furnace. 
Claim 17: The furnace of any one of claim 1 to claim 16, wherein a sand outlet is 

arranged under the combustion chamber. 
Claim 18: The furnace of claim 17, wherein a door is arranged on the sand outlet. 
Claim 19: The furnace of claim 18, wherein the opening extent of the door on the 

sand outlet can be controlled. 
Claim 20: The furnace of claim 19, wherein the opening extent of the door of the 

sand outlet is controlled by a mainspring or a weight. 
Claim 21: The furnace of any one of claim 17 to claim 20, wherein the height from 

the bottom of the combustion chamber to the sand outlet is descending. 
Claim 22: The furnace of any one of claim 1 to claim 21, wherein the heat source 

is arranged at the position departing from the central axis of the 

combustion chamber. 

Claim 23: The furnace of any one of claim 1 to claim 22, wherein the cross section 
of the combustion chamber of the furnace is round or polygonal. 

Claim 24: A system for heating and recovering the molding sand, comprising: a 
molding sand heating and heating furnace of any one of claim 1 to claim 
23, one or more of the deodorization device, heat exchanger and dust 
removing device. 

Claim 25: The system of claim 24, wherein the heat exchanger can facilitate the 

heat exchange between the exhaust and the air used for combustion. 
Claim 26: The system of claim 24, wherein the heat exchanger is arranged in the 

recovered sand container. 
Claim 27: The system of any one of claim 24 to claim 26, wherein the system is of 

the function to detect the temperature of the exhaust and control the 

burning capacity and the air ratio. 
Claim 28: The system of any one of claim 24 to claim 26, wherein the system is of 
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the function to detect the temperature of the exhaust and control the flow 
rate of the high temperature air and its temperature. 

Claim 29: The system of any one of claim 24 to claim 26, wherein the system is of 
the function to detect the temperature of the exhaust, and so calculate 
volume of the molding sand loaded, direct the time point when the molding 
sand is loaded and control the automatic loading device. 

Claim 30: The system of any one of claim 24 to claim 26, wherein the system is of 
the function to detect the temperature of the exhaust and control the 
deodorization device. 

Claim 31: The system of any one of claim 24 to claim 30, wherein the system is of 
the function to detect the temperature under the grate and control the 
burning capacity of the burner and the air ratio. 
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Abstract 



This invention relates to a simple in structure, cost effective molding sand 
heating and recovering furnace and a system for the molding sand heating and 
recovering. The said heating and recovering will not cause the fragmentation of 
the sand and the quality of the sand is not decreased. Furthermore, by utilizing 
this furnace, the removing rate of the impurities is high and the recovering rate 
is also increased. It is of high heating efficiency and low operating cost. In 
addition, the sand can be recycled with no requirements of being pre-crushed, 
the apparatus is more compact and can operate continuously and the automation 
is high. The furnace comprising: heat source 3, furnace body 2 and molding sand 
heating and recovering furnace 1, in the furnace 1, a sand heating plate is 
arranged. Heat source 3 is a gas furnace. The system for heating and recovering 
the molding sand, comprising: deodorization device 6, heat exchanger 7 and dust 
removing device 8. 
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